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ABSTRACT

The problem was that the Augtin Fire Department (AFD) had been unable to gppease locd high
tech industry regarding a desire to reduce hazmat team responses to their sites. The purpose of this
study was to evauate a change in the way AFD coordinated with high tech industry emergency
response teams (ERT), sponsors, leaders, and members. The research method used for this study was
the evaluative research method.

There were two research questions to be answered in this paper. How was a change madein
coordinating with high tech industry hazmet teams? How successful was the change? These were
answered by using the Change Management Model (CMM) taught in the Nationa Fire Academy
course, Strategic Management of Change. Thefirst three phases of the change model were compared
to the actud change in order to both describe it and evauate its completeness. The fourth and fina
phase of the change modd was used to evaluate the success of the change by providing data that
evaduated AFD hazmat team responses to high tech industry sites. Aninforma survey of high tech
emergency response team members was conducted in order to determineif revisions to the change
were warranted. The need to indtitutiondize this change was shown by providing data that might
indicate whether the need might increase.

The results of this study were that AFD anticipated many of the change items included in the first
three phases of the CMM, but did not identify the need to have a cooperative industry group
representing the ERT responders. Results from the final phase indicated that AFD responsesto high
tech locations were decreasing. The informa survey indicated positive responses from ERT personnel
concerning the change. The need to continue evauating the change was determined by an increasing

trend in the number of high tech industry sitesin Audlin.
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INTRODUCTION

The nature of the problem studied in this research paper isrelated to the inability of the Audtin Fire
Department (AFD) to gppease locd high tech industry regarding a desire to reduce hazmat team
responses to their sites.

The purpose of this gpplied research project isto evaluate a change in the way the Augtin Fire
Department coordinates with high tech industry emergency response teams (ERT), corporate Soonsors,
leaders, and members.

The research method used for this study is an evauative research method that follows the Change
Management Model (CMM) presented in the National Fire Academy course, Strategic Management of
Change.

There are two research questions to be answered by this research project. First, how were
changes made in coordinating with high tech industry hazmat teams? Second, how successful were the
changes? It istheintent of thisresearch study to answer these questions utilizing the four phases of the

CMM.

BACKGROUND AND SIGNIFICANCE

The number of locd high tech industry Sites that the Austin Fire Department (AFD) protects has
grown steedily snce 1967, when IBM wasthe fird to locate in Augtin, Texas. The new “Silicon Hills’
of Texas gained nationd attention in 1983 when it was chosen as the location for the government
sponsored Micro Computer Consortium.  This selection was won over severd cities in the more

edablished “ Silicon Vdley” of Cdifornia The attraction of “clean industry” thet utilized various



production chemicas resulted in the implementation of AFD’ s hazmat team in 1983. It dso resulted in
some bad press by 1986.

In October of 1986, Advanced Micro Devices, Inc. (AMD) experienced afire in a pyrophoric ges
exhaust duct. The resulting fire darms caused the evacuation of 125 employees from its semiconductor
fabrication plant, but no call to 911 was made from the on-Ste monitoring station. An OSHA
investigation was prompted by employee complaints about inadequate darms and evacuation
procedures. AFD found out about the darm and the OSHA investigation, when the locad newspaper
requested information, amost 10 months &fter the incident. The Augtin American Statesman described
the OSHA report that included a quote from an unidentified AMD officid who reportedly said that the
company, “had more pressing items that had a higher priority than training employees on how to
respond to an emergency.” AMD officias responding to inquiries from AFD indicated that they
consdered the fire to be a minor incident that was controlled by ther fire sorinkler sysem with minimal
damage. AFD concluded that AMD officias were unaware of the fire code requirements to report al
fires and decided not to issue citations.

Motorola, another semiconductor manufacturer, experienced a similar pyrophoric gesfire a ther
Ed Bluestein sStein 1987. That year, AMD aso experienced an overflow of chemicas from an outdoor
neutraization tank that drew vapors back into abuilding. This resulted in 70 employees being
evacuated. It aso resulted in a$1,200 fine from OSHA for two infractions.

Audtin gained nationd attention again in 1988, when it was selected as the Site for another federaly
sponsored high tech research group. Sematech, a consortium of severa semiconductor manufacturers,
was brought to Austin on the promise that a facility would be provided by community leaders, local

officids, and the state. Once an exigting facility was refurbished to house the consortium, employees on



loan from severd different high tech companies operated and maintained the research plant.  Winning
the Sematech plant, and successfully completing amagor consgtruction project through government and
private cooperation further established Augtin’s nationd high tech reputation.

The 1989 Sematech emergency response plan outlined notification procedures that included calling
911 immediately in the event of afire, exploson, deflagration, smoke or unauthorized release of
flammable or toxic materias. It dso contained detailed descriptions of the Sematech emergency
response team (ERT) training program dong with an organization, resource, and operating plan for ther
ERT. Theseincluded direction to notify AFD upon activation of the on-ste ERT. Despite this planning,
the AFD fire marshd became aware of two hazmat incidents a Sematech that were not reported. On
September 25, 1989 a container of combustible solvent pressurized and burst as aresult of
incompetibility between the contents and the container. This occurred at 11:30 am. a which time the
immediate work areawas evacuated and the Sematech ERT began emergency operations. Sematech
personnd did not notify AFD until 5:15 p.m. when the Sematech ERT incident commander called 911
to request additional air bottles from AFD. Another unreported incident occurred on October 16,
1989 when a processing oven at Sematech caught fire. Sematech personnd extinguished it with ahadon
extinguisher. These unreported incidents resulted in aletter from Audtin's Fire Marshd that informed
Sematech’s chief executive officer thet citations would be issued if Smilar future incidents continued to
go unreported. The fire marsha adso sent aletter to the Austin Chamber of Commerce identifying the
problem of unreported spills and fires.

The incidents resulted in AFD internd discussions regarding a concern that insufficient
communication was taking place between AFD digpatch, operations, and prevention divisions. It so

initiated discussions in early 1990 between AFD, Sematech, and the Chamber of Commerce regarding



the number of personnel and apparatus sent by AFD in response to what some considered minor
hazmat incidents. Asaresult, AFD indtituted athree tier hazmat darm system that included a
“hazardous investigation”, a“ hazardous condition”, and a“hazmat darm”. AFD aso prepared a
handout to educate industry personnd as to when it was necessary to call for assstance and reporting.
The number of units and personnel that each level of AFD response required were included in the
handout. Guiddinesfor deciding what level of response to request were aso included. This handout
was digtributed to locd high tech industries and the local press starting in May 1990.

AFD used this example of cooperation to help win acompetition for the Austin Quality Award in
1991. The City of Austin, the Austin Chamber of Commerce, and the University of Texas formed the
Ausdtin Qudity Council to develop alocd qudity award competition modeled after the Macolm
Bddridge Award on the nationd level. Despite winning this award, and the initid successof AFD’s
new initiative to cooperate with high tech industry on reporting, there were problems beginning to
surface.

High tech industry embraced the AFD handout and three tier response to the point that AFD
hazmat team captains were routindy cdled to stesfor what they consdered incidenta spills. They were
finding that high tech industry personne did not interpret the handout guidelines the same, where worried
about getting in trouble for not reporting, and would cal for a hazardous investigation by AFD just to be
sfe.

Conversdly, another incident occurred at Sematech on the morning of January 3, 1991 when about
30 gdlons of sulfuric acid was spilled in the research center. Sematech’s safety officer was not notified
until 9:30 p.m. that evening when he called AFD to report the spill as required by the fire code. AFD

agan threstened to issue citations. The safety officer was reassigned by Sematech and later fired for
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reasons non-related to this incident according to Sematech officials. Never the less, awrongful
discharge lawsuit wasfiled by the former safety officid in July, 1991. As part of that lawsuit, AFD
records were subpoenaed and AFD personnd gave depositions concerning City codes, AFD
procedures, and specific regponses to Sematech. This combined with the AFD hazmat team comments,
resulted in discussions within AFD as to the possible need for revisions to the new cooperative system
with high tech companies.

During thistime, AFD aso started becoming aware that some high tech ERT training may not bein
accordance with OSHA 1910.120 requirements. Thisfirst cameto light in discussons with high tech
industry environmenta hedth safety professonds during annud AFD hazmat permit inspections. Mary
described alack of fundsfor professond training by outsde firms. One EHS professond related how
his company did not keep records of ERT personnd training or qudifications as it was too
cumbersome, and they moved around too much. His company smply considered their employees as
expertsin ther fidd, and therefore qudified under OSHA as specidigts. Unfortunatedly AFD had an
occasion to witness alapse in ERT response that verified these concerns.

On May 21, 1992 there was an accidental mixing of asmal amount of acid and oxidizer ingde a
fabrication areaa the AMD dte. Thisresulted in the evacuation of 200 workers, production shutdown
of 3.5 hours, and 37 employees being treated for various exposure symptoms. It aso provided an
occasion for the AFD hazmat team to witness the operating practices of AMD’s ERT. Thisincluded
severa uncoordinated entries to the release area for investigation, and an initid confuson as to whom
was in command of the ERT. At one point, the AFD hazmat battalion chief and an AFD engineer

witnessed an AMD ERT member coming out of the potentidly corrosive amaosphere wearing spandex



11

workout shorts and asupplied air breathing apparatus. The AFD battaion chief ordered AMD
personne to change into more protective equipmen.

Luckily, this occurred in conjunction with preparations in 1992 to adopt the 1991 Uniform Fire
Code. The Chamber of Commerce and its high tech industry members saw this as an opportunity to
propose some changes in AFD’ s reporting requirements. AFD saw this as an opportunity to possibly
reduce unnecessary reporting, to increase cooperation with industry and to positively influence the
development of the high tech industry ERTs.

The Chamber’ s environmenta health safety subcommittee expressed a concern that companies
were not being given credit for the time and expense of having on-Site response teams. They asked that
AFD congder dlowing thelr teams to respond to minor spills and releases without requiring an AFD unit
to cometo their ste. They fdt thiswould provide an added vaue to the industry teams and provide an
impetus for gaining AFD confidence. AFD used this opportunity to provide further clarification asto
when it needed to be caled out to asite. This paper will identify how this change was accomplished
and evaluate its success.

The above information provides the basis for the need to change the Austin Fire Department
methods relating to emergency coordination with loca high tech industry. From an organizationa
perspective, there was a previous attempt to clarify loca reporting requirements that did not satisfy locd
high tech industry customers. This caused AFD to provide further changes in emergency coordination.
This paper will evduate the organizationa effectiveness of the additiona changesthat are in effect at this
time. Evauating the success of these changes should provide beneficid information regarding idess for

possible future revisons.
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The nature of the problem studied in this research paper isrelaed to the inability of AFD to
gppease locd high tech industry customers regarding hazmat team responses to their Stes. Thisdirectly
relates to the Nationa Fire Academy course, Strategic Management of Change, as the processes and
modd taught in thet class can be used to not only facilitate new changes, but dso to evauate an earlier

attempt at changing fire department coordination with high tech industry emergency response teams.

LITERATURE REVIEW

High tech indudtry is defined by the Microsoft Encarta Encyclopedia (1998) as that making use of
advanced technology. It further describes the largest high tech group to be the fast growing eectronics
industry, especidly the manufacture of computers, microchips, and telecommunications equipment. A
search of the computer version of Encarta resulted in the following articles containing the term “high
tech”: aerogpace, automobile, biologica research, chemica analyss, computer industry, information
storage, medicine, roboatics, telephone, television, and video.

The sixteenth edition of the NFPA “Fire Protection Manud” was printed in 1986. It wasthe first
edition to include a chapter on semiconductor manufacturing. Bielen and Robinson (1986) included in
this chapter a discusson on management support of [oss prevention programs at semiconductor
facilities. They predicted that aloss will occur due to employees not being able to react properly during
an emergency if management does not organize and train its employees to participate in the plant loss
control program. They suggested that a semiconductor plant loss control program address such
problems as training personnd to respond to fires and other emergencies, and to ingpect and maintain
loss control equipment. The eighteenth edition of the NFPA “Fire Protection Manua” was printed in

1997. Thisedition’s chapter on semiconductor manufacturing by Marshal (1997) does not mention on-
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gte ERT, or even emergency planning a high tech facilities. 1t does however describe in detall, the
autométic fire and chemical release prevention systemsingdled in most plantstoday. His description of
these mechanicd safety systems points out acommon philasophy among some high tech managers.
There are those who fed that due to dl the protective equipment ingtdled, on-Ste employeestrained in
emergency response are not necessary.

In contrast, Macklin (1997) describes his experience as a new employee for a semiconductor
manufacturer where on his second day, amgor Ste evacuation occurs. The resulting 18 hour shutdown
by the locd fire jurisdiction confirmed to management that emergency response planning was needed,
including an ERT that can coordinate effectively with awell seasoned fire jurisdiction’s hazardous
materias regponse team.

Andyssof how wdl ahigh tech industry ERT can work with aloca Fire Department team is
dependent upon the organizationa influences that describe what each expects from the other. Itisaso
related to what the public expects from both teams. Legd ligbility is aconcernto al. NFPA associate
generd counsd, Brodoff (1997) describes a potentid liability to fire departments when thereisa
“gpecid rdationship” exception to the “public duty rule’. The public duty rule views firefighting as an
obligation that governments owe not to an individua but to the public asawhole. Thisnormaly
provides immunity from damages damed by an individud as aresult of a public fire department
response. Thisis because the fire department’ s duty is owed to the public and not to any particular
individud. Brodoff writesthat aspecid rdationship ligbility is created when firefighters offer a pecid
sarvice or protection to an individud thet is not avallable to the genera public.

Attorney Lies (1995) describesthis specid rdationship liability asthe “ Specid Duty” rule. He

explainsthat a gpecid duty arises when afire department team is uniquely aware of arisk to anon
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firefighter, the team acts without failure or omission, and the nonHfirefighter isinjured while under the
direct and immediate control of the fire department team.

Oaks (1998), an atorney and fire marshd for Santa Barbara County, Cdiforniareaesthisliability
to fire department teams that respond onto private industry sites. He describes how liability can be
transferred to the fire department from the on-gte team smilar to landowner liability. In other words,
once the fire department team takes control of an incident, the public responders take on the same
ligbilities that the landowner has. Oaks defines landowner ligbility as“who isin control”.

Private ERT members must be concerned with ligbility due to possible negligence or omissons
related to OSHA required response training, use of response equipment, and definable exposure levels.
They dso must be concerned with when it is necessary or required to cal for outside assstance from
the fire department team, especialy when thereis not an OSHA compliant team on-gSite.
Misunderstandings occur when a high tech employee does not understand the difference between an
incidenta spill and an uncontrollable release.

Galant & Kwid (1992) describe how OSHA'’s Hazwoper sandard defines an incidenta spill asa
release that employees who are trained under the hazardous communication standard can respond
within the scope of their routine jobs. They describe further that it is a spill that may be handled without
going outsde the employee s daily responghilities, and without exceeding the level of employees
training. These responders do not have to be trained as an emergency responder to OSHA 1910.120
requirements. They describe an uncontrollable release as posing a true emergency requiring aresponse
by trained personnel from outside the immediate work area. They relate that an employer does not
have to train employees in hazmat responseif it is the employer’ s established policy to evacuate the

premises and call in outsde assstance during an emergency.
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The confusion for fire departments and high tech ERT membersisin each group’ s expectations and
definitions regarding perceived ligbilities, required training, necessary resources, and the ability to know
when an incident condtitutes an emergency. There are dso individud differences between the private
ERT members and AFD members.  McCay (1995) surveyed nine high tech companies to benchmark
ERT programs. He found that 100% utilized educated judgments in determining an emergency, with
27% dso usng Soill quantity limits to define an emergency. Those relied on for making educated
judgments were primarily volunteers at 73 % of the companies. Only 9% required ERT membership as
part of standard employee job descriptions. Even 0, the Ste Environmentd, Hedlth, and Safety
Department ran 64 % of theteams. All Stesindicated that they trained ERT personnd to the hazmat
technician leve, but 9% indicated that they did not train personnd to the Incident Command leve.
Incentives for belonging to asite ERT were listed as no incentive program by 18%, miscellaneous perks
by 64%, and sdary percentage compensation by 18%. The average high tech industry ERT member
turnover rate was 12.5%. Quarterly meetings are held at dl locations but only 55% listed the meetings
asrequired. The average number of drillswas 3.2 per year, with 64% requiring mandatory ERT
member attendance. Locd fire department drills were listed at 82% of the Stes. The average number
of hazmat responses per year was 100, with the average time to activate of 10 minutes. It was pointed
out that most of the hazmat responses by on-ste ERT personnd wereincidenta spills, medica calls, or
investigation of transent odors.

Andysis of the different liahilities, the differencesin team capabiilities, and the differencesin
motivation between public and private team members, appears to be necessary in successfully

accomplishing a change in the way afire department interacts with a high tech industry ERT.
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Processes found in two references suggest planning target god's for improved relations between
public and private responders. OSHA directive CPL 2-2.9A (1998) concerns hazardous waste
operations and emergency response to hazardous substance releases. It outlines a generd framework
for OSHA inspectors to ensure uniform enforcement of the Hazwoper regulations. Theitemsto be
checked include dements of the emergency response plan, the incident command system authorities,
responder training, medica consultations, the persona protective equipment program, and contact with
the locd fire department. This cortact by the OSHA ingpector isto seeif the company has notified the
local fire department as to the circumstances under which outside responders will provide emergency
response to the faclity.

Cdlan (1993) outlinesasix part hazmat emergency planning process that includes policy,
prevention, preparedness, procedures, performance, and practice. Policy isacommitment to creating a
workable plan. Prevention requires identifying and andyzing problems. Preparednessis based on
cooperation and communication. Procedures are established courses of action. Performanceis
achieved through training. Practice is acquired through experience and drills. Calan notes that attitude
isthe driving force behind any plan and minimizing any of the Ix dements will result in aflawed planning
process.

Successful implementation of a plan for improving coordination between public and private hazmat
teamsis referenced in terms of shared vison and specific examples of existing public/private
cooperation. Brady (1998), managing director of Sdlomon Smith Barney Inc. describes how investors
are beginning to pay attention to corporate environmenta programs that include chemicd spill and

release prevention:
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Information on the cumulative effect of management actions thet produce change in risk or return

conditionsis of interest to me asan investor,” he said. “ | am willing to pay for that knowledge

through my price tolerance. Y our area of specidization isincreasangly important in today’s

management decision....and, therefore has the potentid to influence future company change.

Donovan (1992) describes a number of suggestions by the Chemical Manufacturer’ s Association
on how to ensure proactive emergency plans. Thelist includes cooperative response training with the
community and other companies, providing facility toursto loca emergency responders, and forming an
industry committee among other plants. Donovan relates that an amosphere of cooperation tends to
extend into joint exercises and mutud-aid agreemerts.

Implementation examples of two such existing groups were found on the Internet. The Refinery
Termina Fire Company (RTFC) of Corpus Chridti, Texas (1996) is an example of a private fire brigade
and hazmat team funded by member companies associated with the petrochemicd industry. The RTFC
has been in operation since 1948, and is entirely owned by industria members congisting of 19
companies, a over 70 locations and billions of dollarsin assets. The RTFC has primary responsibility
for emergency response to its member companies, but it also responds when requested to assist the
Corpus Chrigti Fire Department. Thereisasmilar organization caled the Channe Industrid Mutua
Aid Asociation (CIMA) that is located near Houston, Texas. It isamutud ad group congdting of fire
brigades from chemica plants and refineries dong the Houston Ship Channel. CIMA regularly
participates in area emergency drills with severd locad emergency planning committees such as that
described by the City of Pasadena, Texas LEPC (1999). Riecher (1997) describes how it recently was
requested to assst the Houston Fire Department with multiple darm fires a a chemica warehouse that

ignited twice in two weeks. Indugtrid fire brigades can be found throughout the United States and have
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along higory. There are numerous examples of indudtrid fire brigades aiding nearby public fire
departments. Thisis not as common in the high tech indudtries.

The annud Industrid Fireworld Conference (1998) in Houston, Texas is a convention of industria
emergency responders, mostly petrochemical industry representatives. Likewise, the programs and
gpeakers usudly cover topics of interest to the chemicd and petroleum industries. This changed at the
1998 conference. A spesker from the high tech industry wasincluded for the first time, to talk about a
response team training program for the semiconductor industry.

In addition to a non-traditiona emergency response topic for industry, a reference was found that
describes a non-traditiona means of improving industriad productivity. The Best Manufacturing
Practices Center of Excellence (BMPCOE) began in 1985 and is sponsored by the Office of Naval
Research. BMPCOE caollects voluntary surveys of best practices in industry, government, and
academiain an effort to improve product price, qudity, and ddivery. Harris Semiconductor provided
one such survey in 1994 with revisonsin 1998. It included an entire section relating to practices of the
Mebourne, FHorida ste emergency response team (ERT). The Harris ERT program was started asa
result of recommendations from a management committee that was investigating ways to meet new
chemicd spill/release requirements.  The on-Site ERT was described as having helped to reduce
personne injury risks and property loss. Harris Semiconductor also found the ERT to provide a
positive impact on production. Previoudy, when an aarm triggered, the locdl fire department was cdled
to a building where personnd had aready been evacuated. The fire department would then conduct a
wak-through taking more than 45 minutes to determine if it was safe for employees to return. Now that
the on-gte ERT istrained, their personnel respond directly, and determineif itisafdsedam or

something minor. Thisinformation is passed on to the fire department and usudly everyone can be back
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at work within 10 minutes. Harris Semiconductor found this improvement to not only save production
time, but also to reduce the risk of product loss that can occur due to atimed process being |eft
unattended.

Evauating a change in emergency response capabilities includes reduction of liabilities and busness
interruption. It also includes protection of the public. An incident in Santa Barbara, Cdliforniaon
December 1, 1997 illustrates how a company’ s on-Site response team can becomeinvolved in
misunderstandings and perceptions of failure to protect the public. It dso demongrates the legal action
that can result.

Panning Director, J. Patton and Fire Chief, K. Smmons (persona communication, December 9,
1997), provided a description of the incident in amemo. They relate how seven fixed hydrogen sulfide
(H2S) monitors at the Chevron Point Arguello Oil and Gas Plant in Santa Barbara County, Cdifornia
were activated at 9:19 p.m. At 9:29 p.m. two motorists who had driven by the plant called the
Cdifornia Highway Patrol (CHP) because the passenger became nauseous from the smell. At 9:32
p.m. the Chevron operator caled 911 and reported to the Fire Department that there was asmall gas
leak, that there was no need for Fire personnd to respond, but to stand by in case a response became
necessary. Asaprecautionary measure the plant was shut down and Chevron personnd began
sweeping the Ste with hand-held monitors. During this sweep, one hand-held monitor “pegged” &t its
maximum measurement of 999 ppm. Chevron later estimated that the concentration was about 20,000
ppm. At 9:55 p.m. the CHP contacted Chevron regarding the passing driver’s call. Chevron requested
CHPto close Highway 101. Chevron personnd with handheld monitors began waking dong the
frontage road between the Chevron plant and the highway at about 10:00 p.m., with no detectable

reading of H2S. Even 0, the H,S odor of rotten eggs was reported from afacility across Highway 101



20

from Chevron. It was later reported that once instruments pegged, their accuracy could be considered
questionable. The Fire Department was contacted, and a 10:20 p.m. aresponse unit arrived at the Site.
Additiona monitoring was conducted by the fire department and by 10:45 p.m. readings of O ppm were
documented. At 11:15 p.m. the highway was reopened to traffic. At least Sx vehicle occupants were
exposed and reported suffering nausea, headaches, dizziness, and other symptoms. Another “threw-
up” in hiscar. None of the victims reported long term effects.

Following the incident, severd investigations by locd public agencies were garted. In amemo
from Planning Director J. Patton and Fire Chief K. Simmons (persond communication, December 9,
1997) the following was discussed:

Chevron responded to the rdease as if it wereaLevd 1 incident. However, there are at least

three circumstances which eevate the incident above aLeve 1. Firg, therdease wasinitidly

thought to be 50 ppm. A levd 1incident isfor an H,S gas release of up to 25 ppm. Any release
greater than thisisat least aLeve 2 incident. Second, since the lesk lasted for 28 minutes,

conservative judgment would characterize this as a sustained release, dso one of the criteriafor a

Leve 2incident. Ladtly, the gasleak moved off-gte affecting passersby. Off-dte impact dictates

the closure of nearby Highway 101, and is one of the criteriafor aLeve 3 incident. By declaring

the incident aLeve 3 incident, Chevron would have more accurately communicated what was
taking place, which would have heightened the level of response from the Fire Department,

increasing the number of available response personnd. It isimportant for Chevron to correctly
characterize the level of emergencies, because responses to each level are designed to protect

Chevron and the public. A quicker and more accurate determination of the level of the incident

may have avoided some of the Highway 101 motorists being exposed to the gas release.
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An invedtigation report by Fire Investigator, D. Delgato (persond communication, December 2,
1997) indicated Chevron personnd felt that escaating the response to Level Two or Three was not
judtified. They did not believe the lesk qudified as* sustained”, and explained that there was no specific
definition for sustained because plant operators need flexibility when evauating circumstances on
different incidents. They interpreted a gas leek spreading off-dte as being defined only by measurable
amounts on insrumentation outside the plant boundaries.

It turns out that Chevron and the County agencies did not define these criteriain the same manner.
Further investigations semming from complaints by the Environmenta Defense Fund continued through
the winter, oring, and summer of 1998. A letter to the County Adminigirator, by the Santa Barbara
County Digtrict Attorney, T. Sneddon (personad communication, July 15, 1998) stated the following
opinion:

The problem isthat the matrix criteria are expected to serve adud purpose. One, as emergency

guiddines, and secondarily, aslega requirements. They are not suited for ether purpose. They

are vague, anbiguous, and subject to different interpretations. From an emergency response
perspective, the broad discretion given by the vague criteria hampers the ability to effectively
respond in an emergency Stuetion.
The Didtrict Attorney further described how a Stipulation and Judgment was filed in Santa Barbara
Superior Court on July 15, 1998. It provided that Chevron pay civil penalties of $35,000 and Digtrict
Attorney costs of $5,500. It dso tipulated numerous improvements to process equipment, monitoring
equipment, and the following:
Promptly meet with respongible government agencies including, but not limited to, the Fire

Department and Energy Divison of Planning and Development for the purpose of arriving a
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mutually agreedble definitions for the matrix criteria utilized in categorizing level one, two and three

emergencies.

The Santa Barbara County Sheriff, J. Thomas (personal communiceation, July 20, 1998) outlined
seps taken by severd agencies following the incident in a memo to the County Administrator. His
report outlined severd revisons to Chevron’s Emergency Response Plan Matrix, Highway 101 closing
procedures and Chevron’s use of an incident command system compatible with the County. In
addition, an after-hours surprise exercise at the facility was accomplished to test Chevron personnel.
The Sheriff dso described the following concerning changes to Fire Department response:

Even though oil and gas processing facilities are extremey complex and company representatives

obvioudy have a greater understanding of their processes, Fire Department response personnel

have received indruction not to rely solely upon a company representative’ s size-up for an incident.

The December 1, 1997 Chevron incident proved that acompany’ s Size-up may be underestimated

S0 as not to darm responding personnd to the full extent of an internd facility event. Asaresult, a

company representative' s pergpective of an incident will be criticaly scrutinized and the ultimate

gze-up will be made by Fire Department response personnel.

The Santa Barbara County Board of Supervisor’sinterest continued through the summer relating to
a Chevron proposal to move H,S processing to an offshore facility. An update on thisincident was
presented to them at a hearing in September. County Administrator, M. Brown (persornd
communication, September 15, 1998) described the following in amemo for that hearing:

To ensure that full Fire Department responseis triggered for any H,S release, regardless of the

number or level of darms, the Matrix will be revised to categorize any airborne release of toxic gas

(e.g., H:Sand ammonia) asalLevd Il incident. A Levd Il incident involves atypicd Fire
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Department response of afirst darm which is 3 engines plus a chief officer, code 3 (with red lights

and sren). The responding battalion chief may downgrade the response if gppropriate. The

Incident Commander inaLeve Il incident is the highest ranking on-duty operations person from

Chevron until relieved by the Fire Department.

The origind Chevron emergency response plan took 4 yearsto completein 1991. Evauation and
indtitutiondization of the plan as aresult of the December 1, 1997 incident took approximeately 9

months.

PROCEDURES

This evauative paper will utilize the Change Management Mode (CMM) taught in the Natiord
Fire Academy course, Strategic Management of Change, to answer two research questions. The first
three phases of the CMM include analyss, planning, and implementation. They will be used to answer
the firgt research question concerning how a change was made to improve Austin Fire Department
(AFD) coordination with high tech industry emergency response teams (ERT). The last phase of the
CMM involves evaluation and indtitutionalization. 1t will be used to answer the second research
guestion concerning the success of this change.

The actua methods used for accomplishing the desired change will be determined from AFD
documents, and from persona knowledge of involved personnel. The actua change methods will be
evauated in retrospect to determine if they corrdate with the first three CMM phases. The CMM
Phase| (Anayss) will be used to evauate if actud organizationa conditions necessitated the change, if
actuad destabilizing forces were anticipated, if the requirements for bringing about the change were

anticipated, and if actua organizationd change requirements were determined. The CMM Phase Il
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(Planning) will be usad to evaluae if force for-and-against were anticipated, if personnd were selected
to develop avison of the change, if target goals were s, if amethod of change was sdected, and if
techniques to promote the change were sdlected. The CMM Phase 111 (Implementation) will be used to
evauate if acommon vison was created, if effective communications were established, if a sense of
urgency was created, if enabling mechanisms were developed, and how actua implementation occurred.
It isintended that this paper’ s first research question be answered by evauating the correlation between
the actud change methods used, and the first three phases of the CMM.

The CMM Phase |V (Evduation/Inditutiondization) will be used to evauate the implementation
success, to evaluate potential modifications, to evauate how well the change has been indtitutiondized,
and to evduate if the implementation should continue to be monitored. The implementation success will
be evauated by use of historic data concerning AFD hazmat team responses, by use of asurvey
completed by high tech response team personnd, and by use of historic data concerning industry growth
in Audin.

A possibleincrease or decrease in AFD hazmat responses to high tech locations might be
attributed to severd factors. It might be aresult of prevention or safety program effectiveness. 1t might
be due to asmpleincrease or decrease in the number of high tech businesses. It might lso bean
indicator of on-site ERT capability that impacts the necessty for AFD response.

The number of hazmat incidents at high tech facilities will be compared to the number of hazmeat
damsat dl permit locations, and the total number of hazmat cdlsin Augtin. Information from the AFD
emergency report database will be queried using the computer program Microsoft Access. Thiswill

result in atota count and incident descriptions for al hazmat calsin Augtin from 1991 to 1998. This
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response listing will be reviewed to identify high tech locations and a count will be made to determine
the total number of responsesto high tech industry Stes.

AFD ingpects locations holding a hazardous materids permit on annud and semiannua schedules,
The number of AFD hazmat responses to fixed locations that are inspected for prevention purposes will
be determined by comparing the list of hazmat incident locations to that of current AFD hazmat permit
locations. This comparison will be accomplished automatically usng standard software capabilitiesin
Microsoft Access. A tota count of AFD responses to permit holding locations is anticipated to be an
indicator of prevention effectiveness.

The annud number of AFD hazmat responses to high tech facilities will be compared to those at dl
permit locations, and to the total number of hazmat calsin Austin. Each of these data setswill be
presented graphicaly, and alinear regression performed on each.  The linear regression will be
accomplished using Microsoft Excel computer software in order to determineif each dataset are on the
increase or decrease. |mplementation success will be judged by whether or not the response history
trend for annua responses to high tech sites mimic those for al permitted (ingpected) Sites, and for all
AFD hazmat response locations. The difference in prevention efforts a high tech Stes, compared to
other permit (ingpected) Sites, is mainly the presence of atrained emergency response team.
Implementation success will be indicated if the trend for AFD responses to high tech Sitesis decreasing
each year while those for other Stesareincreasing. A limitation inherent in this evaludion isthe
possibility that each year high tech permit locations utilize more advanced equipment that is sefer,
resulting in less AFD responses.

To evduate potentia modifications, members of high tech industry ERTswill be surveyed. The

purpose of the survey will betwo-fold. Fir, it isintended to substantiate that lower response trends
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might be attributed to corporate management and AFD providing adequate support. Second, it is
intended to provide an indication of how well the coordination change has been inditutionaized by both
the high tech companies and AFD.

Corporate management providing adequate support will be determined by direct questions relating
to training provided, resources provided, and whether members understand their team’ s response
capability. Survey answers regarding response cagpability will be compared to the existing ERT
capabilities determined by AFD staff during the gpprovd of high tech industry hazmet rel ease reporting
protocol submittals. The AFD staff approva of reporting protocolsis required by the locd fire code
amendments described earlier and shown in Appendix A. The survey questions concerning
management support will be supplemented with questions concerning AFD support of thelr team.

By giving high tech indusiry ERT members an opportunity to anonymoudy provide this information,
success will be judged by whether or not their answers substantiate the earlier annua response trends.
Success will be substantiated if the survey answers indicate that team members recelve adequate
support, if team members correctly indicate their team'’ s response cgpability, and if team members
indicate that subgtantid indtitutiondization of the change has occurred.

An Internationd City Management Association publication describing the preparation, use, and
meaning of citizen surveyswill be used as a guide in wording survey questions, and andyzing the survey
results. The number of OSHA 1910.120 trained ERT membersis reported on hazmat permit
gpplications submitted to AFD. Thisinformation will be totaed for those companiesidentified as high
tech to obtain an estimate of the total high tech ERT member population in Austin. The survey
population will consist of high tech ERT members who are taking OSHA 1910.120 required training

sponsored by the Centex ERT Forum. The surveys will be conducted over a one year period so asto
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include a representative sample. The one year survey schedule should aso ensure that duplicate surveys
are not be filled out as ERT members are not likely to attend 24-hour hazmat responder, or 8-hour
refresher training twice in the same year.  Limitations of the survey indude the possibility that ERT
members will attempt to answer the questionsin a manner that will gppease their company and AFD.
Also, not dl high tech companiesin Audtin utilize the Centex ERT Forum hazmét training to mest initid
emergency response or annua refresher training.

Business growth in the Augtin area may be attributable to an increase in AFD hazmat responses at
high tech fadilities Verification of an overdl growth trend in high tech companies will be used to
evduate if monitoring this change should continue. To evauate this potentid effect, the number of AFD
hazmat permits granted in years 1991 through 1998 will be totded. The data used will be obtained
from initid issue date information sored in the AFD hazmat permit database. Thisligt of dl permits
granted each year will be reviewed to determine a count of those considered being high tech businesses.
The annua total number of hazmat permits and the annua number of high tech hazmat permitswill be
graphicdly displayed. Linear regresson will be performed to determine possible increasing or
decreasing trends. Success will be indicated if the earlier annua response trend to high tech locations
decreases, even though the number of high tech and total permit locationsincrease. The limitation
described earlier concerning the use of safer process equipment might aso be applicable for new high
tech locations.

In summary, the firgt three phases of the CMM will be used to answer the first research question
concerning how a change was made to improve Augtin Fire Department (AFD) coordination with high
tech industry emergency response teams (ERT). The last phase of the CMM will be used to answer the

second research question concerning the success of this change.
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RESULTS

Phase I- Analysis

Task 1.1- Organizationa conditions compared to existing misson, sandards, vaues, and norms.

The AFD interna condition was that it used advertising of informa reporting criteriain an earlier
attempt to reduce unnecessary business interruption at high tech facilities. Thisinforma reporting
criterion was determined to be easily misinterpreted by high tech industry ERT members. This
confusion resulted in reporting of incidental pills and unnecessary runs by AFD. The lack of adequate
training was determined from observations made by AFD during responses and drills. Thisresulted in
migtrugt of the high tech industry ERT by AFD firefighters.

Task 1.2- Identify potential destabilizing forces. 1t was anticipated that forces existed outsde AFD

that could provide opposition to a proposed change. Those anticipated included political forces, inthe
form of locd firefighter union members. It was anticipated they might fed that AFD reliance on an
inadequate high tech industry ERT would result in athreet to firefighter safety. Another anticipated
force was socid, in the form of loca activist group members representing neighborhood and
environmenta interests. 1t was anticipated that activist group members might feel high tech industry was
being given authority to self-regulateitsdf regarding potentidly dangerous spills and rdeases. Thefind
destabilizing force anticipated was economic, in the form of high tech industry employees who might
delay in cdling for AFD when confronted with a Situation beyond their capabiilities. It was anticipated
that they might do thisin an attempt to aleviate production interruptions.

Task 1.3- Assess the impact of organizationa conditions and potential destabilizing forces.

Anticipated current requirements to bring about change included the need to include potentia fire code

enforcement. Anticipated near-term requirements to bring about change included issues related to high
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tech industry ERT members obtaining adequate response training. Anticipated long-term requirements
to bring about change included issues related to building trust between high tech ERT members and
AFD firefighters.

Task 1.4- Determine organizationd change requirements. It was anticipated that the perspective of

change needed was that of developmenta change. It was fdt that developing exigting skills and
standards would be more gppropriate than completely replacing them as required in the trangtiona and
transformational perspectives. It wasfdt that the existing misson of safely reducing responses il
needed to be met. It wasfet that the existing AFD enforcement mechanisms smply needed to be
further defined. Also, existing OSHA and NFPA standards for response training needed to be further
implemented. Findly, it was fdt that the existing organizations for accomplishing emergency response
were smply in need of improved coordination and trust.

A pace of change was needed that would dlow industry to have time to accomplish the necessary
training and resource analyss. It was decided the scope of this change should be a voluntary
requirement rather than mandatory for dl high tech businesses. The objects needing change included
those on an individud leve of getting ERT members knowledgeable as to when AFD wanted to be
caled out. The necessary change in strategic direction was ensuring that ERT responders could handle
amdl spillsin alegd manner without AFD assstance. The change needed in organizational culture was
identified as revising the present beliefs of ERT personnel and AFD responders.

Phase I1- Planning

Task 2.1- Sygematicaly examines the forces for and agains change. The facultative forces for

change that AFD anticipated included members of the public who want high tech industry to operate

safely. The industry management who wants good public relations yet doesn’'t want mgor interruptions
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in production due to minor incidents. The AFD personnd, who want firefighter and public safety by
being cdled early in apotentia incident, yet not get caled out for minor incidents. The restraining forces
againg change were anticipated to be:

A lack of commitment by AFD and industry management as regards providing resources, training,

and personndl.

A lack of ERT personnd volunteering throughout dl production shifts each day.

A lack of AFD personnel time for non-emergency drills and scenario training with indudtry.

A lack of experience by ERT volunteersin responding to incidents where they might be in peil.

A lack of trust by ERT membersin AFD personnd not knowing their facility needs.

A lack of trust by AFD personnd in assuming those ERT priorities might not be protecting the

public.

The possibility of strengthening the facultative forces provided by the desire for public sefety,
positive industry public relations, and gppropriate incident notice was not specificaly discussed.
However, it was evident to those involved that AFD needed to promote the professondism of ERT
personnd in order to overcome the restraining forces. To further reduce the restraining forces, it was
decided that AFD would need to audit resources, training, and dedicate time for AFD participation in
drills

Task 2.2- Sdect personnd to develop avison for the organizational change. An executive/senior

officer team drategy was used for developing avison for this change. AFD Prevention Divison
professona engineering staff was dready working with high tech indusiry safety professonas on
developing a vison through the Fire Code Amendment process.  The Prevention Divison's senior fire

protection engineer and senior hazmat engineer developed the fire department vision dong with input
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from the Fire Marsha and Special Operations Battalion Chief. 1t was felt ateam approach would be
better than an Executive Leader done setting goals. Likewise, the time frame needed to get fire code
approva would not alow the time needed to utilize a bottom up gpproach with involvement of line
workers who might not see the whole picture.

Task 2.3- Envison the organizationa change to beimplemented. The desired state to be achieved

was partidly decided by the Chamber of Commerce EHS subcommittee who requested the change to
dlow private industry ERT’ sto not cal 911 regarding spills and releases that they could handle safely.
AFD refined thisto a desired state that ERT’ s should be able to respond to incidents thet they are
capable of handling, in a safe manner to protect employees, without endangering the public, or
firefighters. 1t wasfdt by AFD that this vison provided a cusomer service orientetion in thet it was
agreed that AFD should dlow ERT’ sto do their job. It also identified expectations for providing an
optimum condition by high tech industry ERTs.
The road map for this change was loosely designed as sarting with a change in locd fire code that
would necessitate forma reporting agreements. These were followed by an expectation that AFD
would need to promote adequate training of ERT personnd. Similarly, AFD anticipated that annua
drills with industry response teams would be necessary. AFD anticipated that initialy it would need to
be a critic a these drills and actua responses. Thefind point on the road map was that AFD needed to
audit and inspect the high tech industry ERT training and resources in order to ensure that the change
was ingtituted.

The need for providing ingpiration and emotiond gpped for this change vision was not anticipated
by AFD. With ERT members being mostly voluntary, AFD worried that they might not take their

response roles serioudy, as deding with peril was not adaily event. Luckily, soon after changing the fire
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code an informa group caled the Centex ERT Forum was formed by ERT representatives from
companiesin the Audtin area. Primarily, this group became an avenue for providing inspiration and
emationd gpped asit helped legitimize high tech ERT member efforts. Secondarily, it dlowed ERT
members to hear about issues that others had encountered and thereby gain important experience.
Finally, it created a place for AFD to interact with the ERT leadersin anon-regulatory setting and in
more of a peer role.

Task 2.4- Set and evauate target goas and objectives of the envisioned change. Quantifiable

target gods were incorporated in the form of locd fire code amendments. A copy of the origind 1991
Uniform Fire Code requirements and the revised loca amendment wording is provided in Appendix A.
Thefird target god was providing written agreements that included specific reporting quantities, based
on an assessment of resources available to ahigh tech industry ERT. Second was requiring proof of
adequate training. Third was the requirement for quarterly ERT drillsinduding an annud drill thet
included AFD personnd. Fourth were ongoing audits by AFD inspectors as part of existing hazmat
permit annua ingpections. It was decided that the last target would benchmark the entire change and
keep it from being blown off course.

Task 2.5- Sdect the method of change to be employed. It seemed at thetimeto AFD gaff that

they were being asked to dter the way they provided services, asincluded in atechnica method of
change. That was not the case, as high tech industry still wanted AFD to respond to hazmeat incidents
that required their expertise. Some high tech officids dso initidly interpreted that AFD was trying to
influence corporate cooperation with labor as in the manageria method of change. Thiswas may have

been somewhat true in red life when AFD placed specific performance requirements on ERTs. These
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specific requirements actudly proved to be performance measures rather than a change method. The
real method of change incorporated some aspects of structura change and some people changes.

The proposed change required a modification in roles asincluded in structura change. High tech
ERT members were required to assume the role of an emergency responder rather than a corporate
worker. The organizationd structure aso had to incorporate a shift from a production team structure to
one of emergency response team. These planned interventions into the organizationd life of corporate
production were smilar to those described in a people method of change. High tech ERT members
were required to interrupt their corporate production activities in order to upgrade their knowledge
through hazmat technician and incident command training. They were required to participate in team-
building activities such as quarterly drills, including some with members of the AFD hazmat teeam. They
also were required to understand the system wide processes outside their areas of production expertise,

and how they determine when to call AFD for assistance.

Task 2.6- Sdect techniques to promote the change.  AFD audits by ingpectors were envisoned
by AFD as the main technique for promoting change, however these actudly became a benchmark.
The red technique to promote change was not palitica, asthe local fire code ERT requirements were
only agpplicable to those businesses that decided to fund a team, and propose reportable quantities. This
made the code change somewhat voluntary rather than political. High tech ERT responders were
provided the means to accomplish the change themsdlves, smilar to that of a facultative technique.
While not initidly discussed, opportunities became available later to utilize some informationd and
attitudinal techniques to promote the change. The rationd for when to cal AFD was discussed during
drills, incident critiques, and public speaking opportunities attended by high tech ERT responders and

AFD hazmat team responders. These discussonstook place at Centex ERT meetings and during
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provide some attitudina change by helping ERT responders understand AFD motives and attitudes
concerning their capakilities.

Phase I11- Implementation

Task 3.1- Creste an environment of shared vison and common direction. Promoting overdl

support of the envisioned change required an effective means of announcing it.  There was no formad
announcement to individua ERT members, however this was accomplished as part of the fire code
adoption process. The proposed change was firgt proposed by high tech industry representativesin
discussions with the Greater Augtin Chamber of Commerce EHS subcommittee. AFD staff then
discussed the proposed change with the Local Emergency Planning Committee, the City Environmenta
Board, the City Appeds Board, and findly the City Council, where it was formaly adopted. Politica
sponsorship of the change was initidly hed by AFD in primarily the prevention divison through its
Hazmat Engineering Section. This was expanded upon adoption of the code change to include the AFD
Operations Divison through its Specid Operations Section. Sponsorship expanded further with each of
five high tech industry companies that pursued a reporting agreement with AFD. It was aso extended
to the Centex ERT Forum once that group became aware of training needs and they organized joint
hazmat refresher training attended by indugtrid personnd from different companies.

Task 3.2- Minimizeinitid resgance to change through effective communications. Communications

relating to the changein AFD policy regarding reporting and the expected capabilities of industry teams
were not specifically planned at the time of the code change. Once adopted, AFD was given the
opportunity to present its requirements to the Centex ERT Forum and the Travis County Locd

Emergency Planning Commission. Both included high tech industry ERT leaders where AFD
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requirements were explained and questions answered. Copies of the AFD requirements were
provided, and examples of resource evauation calculations were presented and made available. AFD
a0 discussed the new code change individudly with those high tech industries scheduled for annud
hazmat permit ingpections. Thiswas the only attempt to inform high tech businesses that did not
participate in the code change or other ERT organizations.

Task 3.3- Create a sense of urgency and pace for the change. It was anticipated that any sense of

urgency and pace of change would be dependent upon corporate interest in meeting the new ERT
requirements and formalizing a reporting protocol for their Ste. Those businesses with representatives
on the Chamber of Commerce subcommittee that proposed the change were expected to have an
urgent need and therefore would exhibit the fastest pace in proposing reporting protocols. This proved
to be an inaccurate assumption as the first company to provide ERT personnd, resource, and training
information as part of arequest for reporting protocol did not do so until 20 months after the fire code
change was adopted by City Council. In addition, there were only 4 other industrid Sites that proposed
protocols over the next 4 years.

Task 3.4- Develop and implement change enabling mechanisms. Practica change mechanisms

were utilized by AFD. Theseincluded the local fire code change, the annud ingpections, the ERT
training required, and the quarterly ERT/annud AFD drill requirements. Those high tech industry
businesses that created ERTs adopted different symbolic change mechanisms that ranged from pay
stipend awards and annua banquets as rewards for ERT participation. Most ERT maintenance remains
centered in the company EHS department with voluntary participation from other areas of the company.

Task 3.5~ Implement planned change methods and dtrategies. Implementation was citywide and

not limited to just high tech industries that had requested the change. Support for the change was
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obtained during the loca fire code adoption process. AFD had no formd plan for informing middle
managers respongble for ERT upgrades as this was expected to be handled by leaders within those
companies requesting specid accident reporting status. As described earlier, creation of the Centex
ERT forum did provide opportunities for AFD to implement its Strategy for obtaining adequate training
for locad ERT members. AFD did this by participating in development of the training curriculum and by
providing facilities to hold the training.

Research Question Number 1 - How were changes made in coordinating with high tech industry

hazmat teams? Description of the actua change above, using the firgt three phases of the CMM
includes the many items necessary for andysis, planning, and implementation. This part of the paper
answersthe firgt research question. The firgt three CMM phases described above, not only describe
how the actua change took place, but it allows evauation of how well the change phases were
followed. Thelast phase of the CMM will be used to answer the second research question posed in
this paper.

Phase 1V- Evaluation/Institutionalization

Task 4.1- Evduaeinitid change implementation. A possible result of implementing the changeis

shown below in Figure 1. Three linear graphs were plotted on logarithmic scae with the number of
hazmat darms on the y-axis (vertical) and the year they occurred on the x-axis (horizontd). The three
sets of data plotted were for tota number of hazmat alarms, the number of hazmat darmsto AFD
permit Stes, and the number of hazmat darms to high tech Sites. Linear regresson calculations, to fit a
lineto the data, were accomplished by using Microsoft Excel software. The linear graphs show an
increasing dope or trend of +39.4 darms per year for dl hazmat darms, an increesing dope of +2.1

alarms per year at al AFD permit Sites, and adecreasing dope of -2.2 darms per year at high tech
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industry Stes. The corrdlation coefficient of the linear fit was 0.84 for al hazmat darm data, was only
0.39 for AFD permit Site data, and was -0.86 for high tech industry Stedata.  The standard error
caculated was 67.4 for al hazmat darms, 12.9 for AFD permit Ste darms, and 3.4 for high tech

indugtry Stedams.
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Figure 1. Totd hazmat darms, hazmat darmsto AFD permit Sites, and hazmat darmsto high tech

indugtry Sites.

The above evauation indicates that even though hazmat darms at dl Stes and hazmat permit Stes
are increasing, the darmsto high tech industry Stes are decreasing.

Task 4.2- Alter/Modify change management approach. The number of high tech indusiry ERT

personnd reported on AFD Hazmat Permit gpplications are shown in Appendix B. Seventeen high tech
industry sites report that they had atotd of 382 ERT personnd at the time of their last permit renewd.

The personnd survey accomplished during annua Centex ERT training sessions provides information for
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evauation regarding how the change in AFD coordination has influenced high tech industry ERT
members and if some aterations are necessary.

As shown in Appendix B, there were 398 who attended Centex ERT forum training. However, 49
were excluded because they did not answer one or more questions on their survey. Thisleft 349
respondents to the survey, only 84 less than the total 382 responders reported in dl of Audtin.

However, snce not dl companiesin Austin send their personne to Centex ERT annud training, it was
felt that a correlation between the survey results from the group attending Centex ERT, and dll
respondersin the City should be consdered informd.

A copy of the survey questionnaire used isincluded in Appendix C. The number of survey
respondents was broken down by the job descriptions used in survey question 1. Thefollowing Table
1 shows that the high tech industry hazmat teams sending personnd to Centex ERT training are primarily
made up of production personnel, with the total for EHS personnd, facilities, and management positions
making up the rest of theteam. Table 2 shows that the survey respondents taking the Centex ERT
traning have predominantly O-2 years of experience on a high tech industry ERT as determined from

survey question 2.

Tablel

Survey Quegtion 1 - Primary jobs of those on high tech industry hazmat teams answering survey.

Job Description Number of Respondents
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Adminigtration 10
Environmentd, Hedlth, Safety 48
Facilities 32
Management 31
Production 228
TOTAL 349
Table2

Survey Question 2 - Years of experience on high tech industry hazmat teams answvering survey.

Experience (Y ears) Number of Respondents
0-2 202
2-4 64
4-6 42
6-8 15
Gresater than 8 26
TOTAL 349

The above evauation indicates those production personnd, with less than 2 years of ERT
experience are the target group if a need to modify the changeis directed at ERT members themsdlves.
The following survey questions 3, 4, 5 and 6 were intended to provide information that would indicate if

aneed is necessary for AFD to modify the change asiit relatesto ERT leaders and corporate sponsors.
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Question 3 resulted in the mgority opinion that the high tech teams are proficient a using the
equipment provided. Question 4 resulted in the mgority opinion that high tech teams are proficient at
andyzing risk to employees and the public. Question 5 resulted in survey respondentsindicating thelr
team capability was limited to less than 300 gallons of acid. Question 6 was adirect question regarding
corporate expectations. The mgority opinion was that high tech ERT personnel were not pressured to
perform beyond their capabilities.

Thefirg Sx survey questions were intended to provide information that would indicate a need for
AFD to modify the change as might be directed at the team members, team leaders, or corporate
sponsors. The results for questions 3 to 6 are shown as follows with the percent answering each
opinion category. The results for each question were split into two levels depending on the years of
experience indicated earlier.

Survey Question 3. Your ERT is proficient a utilizing the persond protective equipment,

decontamination equipment, and other spill/release equipment provided to them.

Strongly Agree Agree Disagree Strongly Disagree
0-2 years experience 20.3 % 69.3 % 10.0% 04 %
2-8+ years experience 34.7% 57.2% 54 % 2.7 %
All respondents 26.4 % 64.2 % 8.0% 14%

Survey Question 4. Your ERT is proficient a determining whether thereis arisk to employees and

the public, then taking the appropriate actions.

Strongly Agree Agree Disagree Strongly Disagree
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0-2 years experience 28.2% 66.4 % 54% 0%
2-8+ years experience 40.8 % 53.1% 4.1 % 2.0%
All respondents 33.5% 60.7 % 49 % 0.9%

Survey Question 5. Check the maximum quantity of acid, spilled outside of containment, that you

believe your Ste's ERT has the resources and ability to control and clean-up (in less than three hours).

0-55¢d. 55-300gd. 300-3000 gd. More than 3000 gdl.

0-2 years experience 71.8% 21.8% 34% 3.0%
2-8+ years experience 66.7 % 27.9% 34% 2.0%
All respondents 69.6 % 24.4% 34 % 26 %

Survey Question 6. Our company expects too much from our team in the event of ared

emergency.
Strongly Agree Agree Disagree Strongly Disagree
0-2 years experience 45% 14.9 % 72.2% 84%
2-8+ years experience 4.8% 15.6 % 61.9 % 17.7 %
All respondents 4.6 % 15.2 % 67.9% 12.3%

The above evauation indicates that high tech industry ERT personne fed they are given the tools to
operate safely, they can adequately determine risk, they know the capability of their team, and they are
not expected to perform beyond their capabilities. The last three questions evaluate if high tech ERT
members fed that AFD is providing adequate assstance. Thisisintended to provide information that
will indicate if thereisaneed for AFD to modify the changein how it coordinates with high tech industry

ERT members.
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Question 7 resulted in the mgority opinion that AFD does not over-react when responding to
hazmat incidents a high tech Stes. Question 8 resulted in a dight mgority opinion that AFD adequately
participates in high tech industry drills. This however was not an overwhelming mgority. Question 9
resulted in amgority opinion that AFD is considered a partner to their team.

The last three survey questions are intended to provide information that would indicate a need for
AFD to modify the change concerning response coordination, participation in drills, and relaionships
with ERT members. The resultsfor questions 7 to 9 are shown as follows with the percent answering
each opinion category. As before, the results for each question are split into two level s depending on
the years of experience indicated earlier.

Survey Question 7. AFD typicdly over-reacts when responding to hazardous materia incidents at

our Ste.

Strongly Agree Agree Disagree Strongly Disagree
0-2 years experience 15% 84 % 76.2 % 13.9%
2-8+ years experience 6.8 % 15.0% 66.0 % 122 %
All respondents 3.7% 11.2% 71.9% 13.2%

Survey Question 8. AFD participation in our team’ straining and drills is not adequate.




Strongly Agree Agree
0-2 years experience 0% 30.7 %
2-8+ years experience 54 % 28.6 %
All respondents 23% 29.8 %

Survey Question 9. AFD isapartner to our team.

Strongly Agree Agree
0-2 years experience 29.2% 58.4 %
2-8+ years experience 32.7% 58.5 %
All respondents 30.7 % 58.4 %

Disagree
58.9 %
57.2%

58.2%

Disagree
10.4 %
8.2%

9.5%
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Strongly Disagree
10.4 %
8.8%

9.7%

Strongly Disagree
20%
0.6 %

1.4%

Task 4.3- Continue to monitor and inditutiondize change implementation. The opportunity to

indtitutiondlize the change grows each year as shown by Figure 2. AFD hazmat permit datais plotted

on logarithmic scae with the number of hazmat permits on the y-axis (vertica), and the year on the x-

axis (horizontal). The two sets of data plotted are for total number of hazmat permits at dl Stesin

Audtin, and the number of hazmat permits at high tech Stesonly. Linear regresson cdculation to fit a

line to the data was accomplished by using Microsoft Excel software. The linear graphs show an

increasing dope or trend of +103.7 permits per year for dl hazmat Sites, and an increasing dope of

+11.3 permits per year for high tech industry Stes.  The correlation coefficient of the linear fit is 0.98

for dl hazmat permit data, and 0.99 for high tech industry permit data.  The standard error caculated is

49.1 for dl hazmat permits, and 4.59 for high tech industry permits.
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Figure 2. The growth of hazardous materid permitsfor dl types of sites and those for high tech Sites.

The above evauation indicates that hazmat permitsin Audtin and a high tech industry sites are
increasing. Even so, hazmat darms at high tech industry Sites are decreasing as shown in Figure 1.

Research Question 2 - How successful is the change? The last phase of the CMM is used to

answer the second research question in this paper. As shown above, it appears that the change has
resulted in tangible response results by helping to create atrend toward less AFD hezmet team
responses to high tech indugtry sites. 1t appears the change was successful in helping to increase high
tech industry ERT cagpabilities and their opinion concerning AFD members. Lagt, theincreasing trend in
high tech sitesindicates that opportunities for the change will continue to grow in Augtin, and perhaps be

even more successful.
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DISCUSSION

The relationship between the findings of others described in the reference section, and the study
resultsin this report follow the four phases of the Change Management Modd (CMM). Phasel
(Andysis) wasidentified in the references by the discussion of responder lighilities. Thisrdatesto the
study resultsin that AFD andysis as their problem related to different group’ s concerns about different
potentia losses. Phase Il (Planning) was referenced by the OSHA inspector list identifying target gods.
AFD planning identified the need for providing asimilar regulatory listing of gods as part of the fire
code. Phase Il (Implementation) was identified in the references by the examples of the RTFC and
CIMA. These groups, being formed by severa companies, provide needed ass stance to each other
and cooperation with locdl fire departments. A smilar cooperative, called the Centex ERT Forum, was
formed by Audtin high tech industry. Phase IV (Evduation/Inditutionaization) was identified in the
references by the description of the Santa Barbara County incident investigation. The performance
measures resulting from the AFD change alowed a proactive eva uation before such areective
evauation becomes necessary.

The results of this evauative study identify some opportunities that AFD anticipated, and some that
were not specificaly consdered. It isthis student’s opinion that the Augtin Fire Department was able to
anticipate enough items to effect an improvement in coordinating with private emergency response
teams. Those items that weren't specificaly anticipated by AFD, were defined enough to dlow others
to handle unfulfilled needs. The Phase| (Anayss) results indicate that AFD analyzed what it wants the
high tech industry ERTsto be, and how the ERT corporate sponsors want AFD to cooperate. The
Phase Il (Planning) results indicate that AFD had a methodology for how the change in coordination

could be alowed and evauated. AFD did not however anticipate how corporate sponsors, the ERT
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leaders, and the ERT members would interact in the long term to promote the professonaism of high
tech industry ERT personnd. The Phase [11 (Implementation) results indicate that AFD was able to
identify and communicate concerns to be used in measuring the change progress. However, AFD
initidly relayed on corporate sponsors to communicate the change to ERT members. Luckily, others
provided a meansfor AFD to interact informaly with ERT middle managers. The Phase IV
(Evaduation/Ingtitutiondization) results were identified for this paper but were not planned by AFD as
part of the original change process. The study results do however provide performance measures for
recognizing when the change is successtul.

The organizationa implications of the research study results are defined by the four phases of the
CMM. They provide atemplate for any Fire Department to use in improving coordination with
corporate emergency response teams when interaction has been scarce. The Phase | (Analyss) results
describe the organizationa influences between fire, corporate, and public entities that create the need for
a successful method of coordinating hazmat response. The Phase |l (Planning) results trandate the need
to have the ERT know when to ask the public fire department for help, into plans for providing the
mechaniams that can fulfill thisneed. The Phase 111 (Implementation) results provide organizationd
methods such as drills and informal meetings with ERT middle managers, that will safeguard and
facilitate execution of the change plan. The Phase IV (Evauation/Ingtitutionaization) resultsillustrate an
organizationa performance evauation for cortinuoudy, sysematicaly monitoring the change through

response data and personnel survey.
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RECOMMENDATIONS

The research findings from the first three phases of the CMM indicate recommendations for
improving asmilar change effort. Phase | (Andyss) was accomplished in athorough manner during the
change. Phase Il (Planning) however identified a need for AFD to anticipate and assist in the formation
of an industry cooperative group to help facilitate a cooperative change. Phase 111 (Implementation)
identified the need for AFD to communicate a sense of urgency regarding future changes. It dso
identified an opportunity for AFD to provide symbolic change mechanisms such as ERT recognition’s or
awards. Phase IV (Evauation/Ingdtitutiondization) was not origindly provided for in the change, but this
research paper now provides some benchmarks for evaluating change as high tech industry growsin
Audin.

The nature of the problem studied in this research paper isrelated to the inability of the Audtin Fire
Department to influence high tech industry emergency response teams (ERT) in order to reduce hazmeat
team responses to their Stes. The Change Management Model provides a useful template to evauate
previous changes and help ensure that afire department can successfully influence their corporate
customer. The purpose of this gpplied research project isto evaduate a change that was made in the
way the Austin Fire Department coordinated with high tech industry ERT corporate sponsors, leaders,
and members. Inthiscase, AFD was able to accomplish a postive result with the help of others. Itis
recommended that the CMM be used at the beginning of the change processin the future in order to

implement any additional means for improving coordination with ERT members.
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1991 UNIFORM FIRE CODE

ARTICLE 13 - EMERGENCY PROCEDURES
SECTION 13.202 - REPORTING OF EMERGENCIES AND FALSE ALARMS

13.202(a) General. Reporting of fires and hazardous materids releases shal be in accordance with
Section 1302.

13.202(b) Reporting Emergencies. In the event afire occurs or the discovery of afire, smoke or
unauthorized release of flammable or hazardous materids on any property occurs, the owner or
occupant shal without delay report such condition to the fire department.

CITY OF AUSTIN, TEXAS
LOCAL AMENDMENTSTO THE
1991 UNIFORM FIRE CODE

PART 28. That UFC Section 13.202 is hereby amended to read asfollows:
Sec. 13.202. Reporting Emergencies.

In the event afire occurs or a discovery of afire, exploson, deflagration, smoke or unauthorized release
of flammable, toxic, or hazardous materials on any property occurs, the owner or occupant shall
immediately report such conditions to the fire department.

EXCEPTION: Fecilities complying with Sec. 80.109 by maintaining or+Site emergency response teams
(ERT) or industrid fire brigades that comply with the requirements of Occupationa Safety and Hedlth
Adminigration (OSHA) regulationsin 29 CFR 1910.120 and/or Subpart L may, upon completion of an
audit (audits may be performed during annua inspections by the Fire Department) of compliance by the
Chief and contingent on continued ERT/fire brigade compliance, develop site- specific procedures for
determining reporting requirements for spills based on facility saffing and qudifications. Guidanceis
published in the Fire Protection Criteria Manua to help assure equitable assessment of Site procedures.
Such procedures shdl be submitted to the Chief for review and gpprova. Maintenance of the ERT
and/or fire brigade shall be verified by a periodic audit during inspections by the Fire Department. This
provison shal not be congtrued as waiver of afacility’s or organization’s reporting obligations under
State or Federa regulations.

Failure to maintain and provide records of interna spill responses shal result in revocation of the
facility’ s procedura approach to reporting.
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CITY OF AUSTIN FIRE PROTECTION RULE
Uniform Fire Code (13-8-400), Reference Section 13.202

Facilities with on-Site emergency response teams (ERT'S) or fire brigades - compliant with the
requirements of the U.S. Occupationa Safety and Health Adminigtration (OSHA) as promulgated in
Title 29, Code of Federad Regulations, Part 1910.120 and/or Subpart L - may develop emergency
reporting procedures based in part on ERT/Fire Brigade staffing, qudifications, and equipment. Such
procedures shal be submitted to the Fire Department for review and approva and such facilities shdll
be audited by the Fire Department to verify readiness of the ERT/Fire Brigade.

The Fire Department review and audit shal address the following areas and issues.

1.

The facility shal develop and submit procedures which clearly outline the conditions for
reporting to the Austin Fire Department. These conditions shdl include any Stuation which
presents or could present athreet to the environment and any Stuation which resultsin an injury
requiring medical attention or in death. The reporting procedure shal comply with the reporting
requirements of State and/or Federa regulations. In addition, al fires (including those
extinguished by a Fire Brigade) shdl be reported to the Fire Department at the time of
occurrence.

The fadility shdl make available to the Fire Department al records pertaining to the training and
qudifications of the ERT/Fire Brigade. Personnd may be identified by employee number in
medica and training records for the sake of privacy. Sufficient information shdl be provided to
demondtrate the scope and completeness of facility training and medica surveillance programs.

Thefacility shdl provide the training curriculum for the ERT/Fire Brigade for evauation by the
Fire Department. Such information may be classfied as"Confidentid".

The facility shdl provide the qudifications of ingructors used in the ERT/Fire Brigade training
program.

The facility shadl make available to the Fire Department complete spill and release logs (including
those not required to be required to be reported). Copies of requested records for specific
responses shall be provided for Fire Department records. ERT/Fire Brigade logs shall include
the information required by 29CR1910.120(c)(3) to be available prior to site entry (i.e. location
and gpproximate size of the affected area, description of the response activity, duration of
employee activity, hazardous substance name and physicd sate, and alist of mitigation and
persond protective equipment used). Proprietary chemicas may be referred to by chemicd
class, and proprietary processes may be omitted. ERT/Fire Brigade personnel may be
identified by employee number.



6. Annudly, generdly during scheduled inspections, the facility shall provide updated lists of
mitigation and persona protective equipment provided and maintained for use during spill
incidents.

7. The facility shal conduct drills of the ERT/Fire Brigede at least once every three months. At
least once per year, the facility shal request the Audtin Fire Department units participate in a
drill. Personnd on a shift ERT/Fire Brigade shal be required to participate in at least one drill
per year. Also refer to UFC 51.111(d) for semiconductor fabrication facilities. If the shift
ERT/Fire Brigade has participated in an actud response within the previous three months, the
response may be congdered to fulfill the drill requirement if apost incident critique isheld
which covers written training objectives developed as aresult of lessons learned.

8. In accordance with Section 2.108 of the Fire Code, the Austin Fire Department maintains its full
authority concerning fires and other emergencies. Ingppropriate actions by an ERT or Fire
Brigade may result in denid, revocation, or revison of the Fire Department's gpprova of a
facility's reporting procedure.

The Fire Department shdl congder the leve of training, equipment, and complexity of drillsin reviewing
reporting procedures. For example, to reax reporting requirements for acid spills, afacility shdl
demondtrate that the ERT/Fire Brigade has the training and equipment to safety mitigate spillsinvolving
the types and quantities of acids indicated in the procedure.
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hazardous materids permitting.

Company Name Number of Hazmat Personnel
Abbott Laboratories a7
Advanced Micro Devices 40
Air Products & Chemicals, Inc. 3
Applied Materids 59
Ashland Chemicd, Inc. 4
CondeaViga 6
Fisher-Rosemont Systems, Inc. 16
Huntsman Research Lab 20
Motorola, Inc. - Oak Hill 20
Motorola, Inc. - Ed Bluestein 35
Raytheon T Systems, Inc. 17
Sematech 48
3M Augtin Center 19
3M Research Blvd. 19
Xetel Corporation 5
Samsung Austin Semiconductor 20
Tokyo Electron 4
TOTAL 382
Survey Population atending training .
COMPANY Total Number Trained
Applied Materids 92
Ashland Chemica 17
CondeaViga 2
Cypress Semiconductor 10
IBM Multek 17
Motorola 179
Samsung 23
Sematech 56
Solectron 2
TOTAL 398
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Austin Fire Department Questionnaire
“High Tech” Emergency Response Teams

Please fill out the following only if you work for a company that is located within the Austin City Limits.
Be sure to answer all questions to the best of your ability....do not leave any blank.
If you have filled out one of these before...you don’t have to do it again.

1. Check the job area below that best describes your responsibilities at work.
Production

Fecilities

Environmental, Health, Safety

Administration

Management

OoOoooo

2. Circle how many years experience you have on an Emergency Response Team
0-2 years 2-4 years 4-6years 06-8 years more than 8 years

Please circle your opinion concerning your Emergency Response Team.
3. Your ERT is proficient at utilizing the personal protective equipment, decontamination equipment, and other
spill/release equipment provided to them.

Strongly Agree Agree Disagree Strongly Disagree

4. Your ERT isproficient at determining whether thereis arisk to employees and the public, then taking the
appropriate actions.

Strongly Agree Agree Disagree Strongly Disagree

5. Check the maximum quantity of acid, spilled outside of containment, that you believe your site’s ERT hasthe
resources and ability to control and clean-up (in less than three hours).

0-55 gallons

55-300 gallons

300-3000 gallons

more than 3000 gallons

Ooooo

6. Our company expects too much from our team in the event of areal emergency.
Strongly Agree Agree Disagree Strongly Disagree

Please circle your opinion concerning the Austin Fire Department.
7. AFD typically over-reacts when responding to hazardous material incidents at our site.

Strongly Agree Agree Disagree Strongly Disagree
8. AFD participation in our team’ straining and drillsis not adequate.

Strongly Agree Agree Disagree Strongly Disagree
9. AFD s a partner to our team.

Strongly Agree Agree Disagree Strongly Disagree
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